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EXCERPTION (enclosure from pp.205-206) 
of 

"AJI TO NIOI NO BUNSHININSHIKI" (Molecular perception of taste and smell) 

Survey of Chemistry, Quarterly 
No. 40. 1999. pp. 205-211 

1. Human Body Odor 

Human body odor includes all smells generated from scalp, mouth, foot, vagina 
and axilla as shown in Table 1. The most sensible smell is generated from the axilla. 

1 . 1 Specific Acid existing at Axilla 

Human body odor is generated from a specific secretion metabolized at each 
part of the body. It is understood that the smell of axilla is generated by secretions 
from four secretories, the eccrine gland, the sebaceous gland, the apocrine gland and the 
apoeccrine gland, existing on the human skin for secreting chemical substances, and by 
actions of bacteria naturally existing on the human skin, such as Coryneform genus or 
Micrococcus genus 2) . The most contributing factor to the smell of axilla is the 
secretion from the apocrine gland. This secretion itself has almost no smell, and the 
components thereof include proteins, cholesterols and androstenoide. However, it 
generates a specific smell when it is metabolized by microorganisms. The smell of 
axilla may be expressed by the wording, "goat-like", "sweaty", or "acidic smell". From 
an analysis, there has been reported the existence of isovaleric acid and the similar 
short chain aliphatic acid 3) . Recently, a compound contributing to the specific smell of 
axilla has been researched on the basis of a sensory evaluation method for the smell and 
a scent gas chromatography 4) . The peak had a retention time different from that of 
steroids or known short chain aliphatic acids, so that a series of aliphatic acid of C6 to 
Cn, especially 3 methyl-2 hexenoic acid, 4-ethylheptanoic acid and 7-octenoic acid are 
newly identified (Table 2). 

4-ethylheptanoic acid, which has a kind of goat-like smell, is known as a main 
odorant component of a secretion from a sebaceous gland of a male mature goat in its 
breeding season and is effective as a pheromone affecting a female mature goat. It is 
found that the main odorant component contributing to the specific smell of axilla is 
CE)-3-methyl-2-hexenoic acid, which was confirmed via the synthesis. The smell of this 
component, CE)-3-methyl-2-hexenoic acid, is considerably different from that of 
(^-isomer thereof existing at the axilla as a minor component. It is also found that 
7-octenoic acid contributes to the smell of axilla. 

Since GE)-3-methyl-2-hexenoic acid was firstly identified from sweat of such a 
patient suffering from schizophrenia, it had been considered that the smell is specific to 
the patient. However, the smell was detected also from a healthy man. Although this 
acid has a specific smell of axilla, some persons lack a sense of this smell. As a 
precursor of this acid, it is suggested that the existence of an odorless water soluble 
material obtained by combining two kinds of protein having a molecular weight 26 kDa, 
and 45 kDa, respectively, might be relevant. 

Table 1 Origin of Human Body Odor 

Part Generation of Odor Kind of Odor Activity 

Yeast/bacteria act on 
Scalp lipid from sebaceous Acid, Lactone Continuative 

gland 
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Acid, Sulfide, 
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(periodical) 




Bacteria act on lipid 






Foot 


and secretion from 
eccnne gianu 


Acid 


Continuative 


Vagina 


Yeast/bactera act on 
secretion from gonad 


Acid, Amine 


Continuative 
(periodical) 




Bacteria act on 






Axilla 


secretions from 
apocrine gland and 
sebaceous gland 


Acid, Steroid 


Continuative 
(under stress) 


Table 2 


Acidic Substances in Secretion of Axilla 




Straight Chain Methyl branch 


Ethyl branch 


Others 



Hexanoic acid 



2-methyl hexanoic 
acid 



2-ethyl hexanoic 
acid 



Dimethylsulfone 



Heptanoic acid 



3-methyl 
hex-2-enoic acid 



4-ethyl pentanoic 
acid 



Phenol 



Octanoic acid 



3-methyl hexanoic 
acid 



4-ethyl heptanoic 
acid 



Co-lactone 



7-octenenoic 
acid 

Nonanoic acid 



2-methyl heptanoic 
acid 



4-ethyl octanoic 
acid 



C q -lactone 



2-methyl octanoic 
acid 



4-ethyl nonanoic 
acid 



C 10 Hactone 



8-nonenoic acid 



2-methyl nonanoic 
acid 



4-ethyl decanoic 
acid 



Decanoic acid 



2-methyl decanoic 
acid 



Undecanoic acid 
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